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Introduction
Suicidal thoughts and behavior represent major sources of morbidity and mortality worldwide (1, 2) .
There are an estimated one million lives lost by suicide each year (3) and a much larger number of individuals who report suicidal ideation. Although most suicidal ideation is transient and does not require close clinical attention (4), for some individuals, suicidal ideation becomes persistent, causing long-term morbidity, mental distress and ultimately increasing the risk of attempted and completed suicide (5) . Identification of individuals whose suicidal ideation is likely to become persistent, however, is a complex challenge in clinical psychiatry. Clinical severity of psychopathology, most notably depression, is a known risk marker for persistence of suicidal ideation (4, 6) but, given that symptomatic severity is a continuous measure, it has limited clinical utility in terms of identifying specific individuals as being at 'high risk'.
Recently, psychotic experiences have emerged in the literature as potentially important markers of risk for suicidality (7) (8) (9) (10) . As opposed to true psychotic symptoms, psychotic experiences are mainly attenuated in nature; that is, hallucinatory and delusional experiences with intact reality testing. For example, a person may report hearing a voice speaking in the absence of an external stimulus but, unlike in frank psychosis, the individual will usually accept that the voice is, in fact, a product of their own mind. Psychotic experiences are far more common in the population than frank psychosis, especially in young people. A meta-analysis of all community studies found that 17% of children and 7.5% of adolescents in the general population report psychotic experiences (11) . A meta-analysis of longitudinal studies demonstrated that 7.4% of individuals who report psychotic experiences go on to develop a psychotic illness (12) . However, psychotic experiences are associated with a wide variety of mental disorders, not limited to psychosis (13) (14) (15) (16) (17) (18) . In fact, recent research has found that the majority of community-based individuals with psychotic experiences have at least 1 non-psychotic Axis-1 disorder (17), including depressive, anxiety and behavioral disorders.
Method Sample
This study was based on data from the Swedish Twin Study of Child and Adolescent Development (TCHAD) (21) 
Measures

Suicidal ideation and psychopathology
Suicidal ideation was assessed at each time point based on the endorsement of the following item from the Youth Self Report (YSR) when the participants were aged 13 to 14 and 16 to 17 years and using the Adult Self-Report (ASR) when the participants were aged 19 to 20 years: "I think about killing myself". There was no information on suicide attempts. Symptoms of psychopathology were also assessed using the YSR/ASR. Internalizing psychopathology (such as depressed mood, anxiety, withdrawn behavior) was self-rated using the internalizing scale of the YSR when the participants were aged 13 to 14 and 16 to 17 and using the ASR when the participants were aged 19 to 20.
Externalizing psychopathology (such as attention problems, hyperactivity, antisocial behavior) was parent-rated using the externalizing scale of the Child Behavior Checklist (CBCL) when the participants were aged 13 to 14 and 16 to 17 and using the Adult Behavior Checklist (ABCL) when the participants were aged 19 to 20. The YSR, ASR, CBCL, and ASR are standardized questionnaires for parents and children to rate the children's frequency and intensity of emotional and behavioral problems exhibited in the past 6 months. The psychometric properties of these scales have been examined in both population-based and clinical samples, presenting good reliability, as well as convergent and discriminative validity (22, 23) . All items were scored on a 3-point scale (0 = not true; 1 = sometimes true; and 2 = often true). The YSR is based on self-ratings but consists of the same items as those in the CBCL. The ABCL and ASR consist of similar or developmentally appropriate counterparts of items used in CBCL and YSR. Total scores were calculated at each time point for internalizing and externalizing problems and these were controlled for in our analyses of the relationship between suicidal ideation and psychotic experiences.
Psychotic Experiences
Psychotic experiences were assessed at each time point using the following item from the YSR/ASR, "I hear sounds or voices that other people think aren't there". This item has previously been shown to have good positive and negative predictive value for clinically verifiable psychotic experiences (24) . In a community survey of adolescents, this item not only detected young people with auditory hallucinations (compared to clinical-interview verified auditory hallucinations, positive predictive value=71%, negative predictive value=90%), but psychotic experiences in general (frank and attenuated hallucinations and delusions) (positive predictive value 100%, negative predictive value 88%) (24) . Therefore, this item was specifically selected to assess for psychotic experiences in our sample at all 3 time points.
Statistical analyses
Selective attrition of participants with psychotic experiences was tested using chi squares. We report the prevalence of psychotic experiences and suicidal ideation at each assessment point. We used logistic regression to assess the relationship between internalizing/externalizing psychopathology and psychotic experiences at follow up and between cannabis use and psychotic experiences at follow up.
We then used logistic regression to assess whether individuals with suicidal ideation at ages 13 to 14 years who reported psychotic experiences were more likely to have persistent suicidal ideation at ages 16 to 17 years follow up. We then repeated this analysis for individuals with suicidal ideation at ages 16 to 17 years who reported psychotic experiences compared to those who did not report cooccurring psychotic experiences. Analyses on the relationship between psychotic experiences and suicidal ideation were controlled for sex, internalizing and externalizing psychopathology scores, and cannabis use. A robust sandwich estimator was used to account for potential clustering as a result of the use of twin data.
Results
Prevalence and persistence of suicidal ideation and psychotic experiences
Suicidal ideation was reported by 116 13-to 14-year olds (5%), 191 16-to 17-year olds (8%) and 138
19-to 20-year olds (8%). Thirty five percent of 13-to 14-year olds who reported suicidal ideation had persistent suicidal ideation at 16 to 17 years and 29% of 16-to 17-year olds who reported suicidal ideation had persistent suicidal ideation at 19 to 20 years (see Table 1 ). 
Internalizing and externalizing psychopathology, cannabis use and psychotic experiences
Internalizing and externalizing psychopathology scores at ages 13 to 14 years predicted psychotic experiences at ages 16 to 17 years (respectively, OR=1.08, CI95=1.05-1.11; OR=1.06, CI95=1.03-1.10). Internalizing and externalizing psychopathology scores at ages 16 to 17 years predicted psychotic experiences at ages 19 to 20 years (respectively, OR=1.09, CI95=1.06-1.13; OR=1.04, CI95=1.00-1.08). There was a non-significant trend for cannabis use at ages 13 to 14 years to predict psychotic experiences at 16 to 17 years (OR=1.28, CI95=0.69-2.40). Cannabis use at ages 16 to 17 years predicted psychotic experiences at ages 19 to 20 years (OR=3.79, CI95=1.45-9.87). We controlled for internalizing and externalizing psychopathology, for cannabis use and for sex in the subsequent analyses on the relationship between psychotic experiences and suicidality (below).
Psychotic experiences as a marker of risk for future suicidal ideation
Among adolescents with suicidal ideation at ages 13 to 14 years, co-occurring psychotic experiences did not predict an increased odds of persistence of suicidal ideation to ages 16 to 17 years (see Table   2 ). Among adolescents with suicidal ideation at ages 16 to 17 years, however, co-occurring psychotic experiences predicted a 6-fold increased odds of persistence of suicidal ideation to ages 19 to 20 years. In fact, while 27% of 16 to 17 year olds with suicidal ideation but who did not report psychotic experiences had persistent suicidal ideation at ages 19 to 20, more than half (54%) of 16 to 17 year olds with suicidal ideation and who also reported co-occurring psychotic experiences had persistent suicidal ideation at ages 19 to 20 years (see Table 2 ).
Discussion
In a longitudinal study of a community adolescent sample, we found that psychotic experiences were a strong marker of risk for persistence of suicidal ideation from mid adolescence to late adolescence/early adulthood. This was the case even after controlling for internalizing and externalizing psychopathology. Psychotic experiences in early adolescence (ages 13 to 14) did not predict an increased risk for persistence of suicidal ideation to mid adolescence. This is consistent with research demonstrating that psychotic experiences are more closely associated with severe psychopathology from mid adolescence onward compared to childhood and early adolescence (17).
In early adolescence, then, psychotic experiences may be less informative about risk for suicidal behavior than is the case from mid adolescence. It is also possible that younger adolescents are more likely to misinterpret questions on psychotic experiences, although previous research has shown that the item used in the current research is generally well understood even from early adolescence (24) .
While it is well recognized that frank psychotic symptoms are associated with higher risk for suicidal behavior, for example in the case of major depressive disorder with psychotic features, the results of the current study demonstrate that a much broader and more prevalent class of (attenuated) psychotic experiences also mark high risk for suicidality. Suicidal ideation among 16-to 17-year olds persisted to 19 to 20 year for just a minority (27%) of those who did not report psychotic experiences.
However, suicidal ideation persisted to 19-20 years for the majority (54%) of 16-to 17-year olds who reported co-occurring psychotic experiences.
There are a number of reasons why psychotic experiences may act as a marker of increased risk for suicidal behavior. Several risk factors for psychotic experiences have also been independently demonstrated in cohorts with suicidal behavior (25) (26) (27) (28) (29) . Notably, psychotic experiences are associated with multimorbid Axis-1 psychopathology, that is the presence of multiple comorbid diagnoses (17, 19) , an established risk factor for suicidal behavior (25) . Young people with psychotic experiences have been shown to have poorer global/socio-occupational functioning, even compared to other young people with psychopathology but who do not report psychotic experiences (19) , and to have neurocognitive deficits in processing speed in particular (30, 31) , the most replicated cognitive deficit in individuals with suicidal behavior (26) . Psychotic experiences have also been shown to have a strong relationship with childhood trauma, such as physical and sexual abuse, bullying and exposure to domestic violence (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) . Other research has shown that individuals who report psychotic experiences have increased sensitivity to stress (42) and poorer coping skills (43, 44) factors that might also contribute to risk for suicidality in the context of life stressors. Emerging neuroimaging research is also demonstrating interesting overlap between these groups, including showing volumetric differences in the cingulum and orbitofrontal cortex in young people with psychotic experiences (45) , two centers known to be important in stress regulation (46) and which have been highlighted in imaging studies of individuals with suicidal behavior (47) .
Strengths and limitations
A strength of the current study is the longitudinal nature. We were also able to assess, for the first time, the relationship between suicidal ideation and psychotic experiences through early to late adolescence and into early adulthood. A limitation is that, while the data allowed us to look at risk for later suicidal ideation, we were not able to identify who in this group had clear suicide intent or suicide attempts; however, persistent suicidal ideation, and the long term psychological distress associated with it, are important outcomes in their own right in addition to the importance of deaths from suicide.
Although our sample was relatively large, subgroup analyses involved relatively small groups and, because of this, confidence intervals were wide. Response rates were good for both young people and parents at ages 13 to 14 and 16 to 17 but were lower than desirable among young people at ages 19 to 20 (58% of young people versus 78% of parents); however, participation did not vary by psychotic experiences.
Conclusion
In a longitudinal study, we found that psychotic experiences were a strong clinical risk marker for the persistence of suicidal ideation from mid-adolescence into late adolescence and early adulthood. This finding was not explained by internalizing or externalizing psychopathology or by cannabis use. These results highlight the need for an increased emphasis on the clinical assessment of (attenuated and frank) psychotic experiences in mental health services: the presence of psychotic experiences should alert the clinician that suicidal ideation is unlikely to be transient -in the current research, suicidal ideation was still present 3 years later for the majority of 16-to 17-year olds with suicidal ideation who reported co-occurring psychotic experiences. Given the public health importance of suicidal behavior worldwide, further research to develop our understanding of this relationship, and the mechanisms that underlie it, should be a priority. 
